Regulation of microtubules by Rho GTPases in migrating cells.
Microtubules (MTs) contribute to cell polarization and migration, but the molecular mechanism involved are unknown. We have explored signalling pathways that generate specific changes in MTs arrays in wounded monolayers of fibroblasts. In earlier work, we found that Rho GTPase and its effector mDia, stimulate selective MT stabilization in the lamella, whereas Cdc42 and the MT motor protein dynein regulate MT organizing centre (MTOC) reorientation towards the leading edge. We have now found that the MT tip proteins EB1 and adenomatous polyposis coli protein (APC) function with mDia to stabilize MTs and interact directly with mDia. EB1, APC and mDia localize to the ends of stabilized MTs suggesting that they may contribute to capping of these MTs. Models of MTOC reorientation suggest that the MTOC moves in front of the nucleus by dynein pulling on MTs. In contrast, we find by directly imaging MTOC reorientation that the nucleus moves rearward while the MTOC remains stationary. Rearward nuclear movement is coupled to retrograde actin-myosin flow and is regulated by Cdc42 and its effector myotonic dystrophy kinase-related Cdc42-binding kinase. Dynein is not involved in nuclear movement, but is essential to maintain the MTOC at the cell centroid. These results show that there are two Cdc42 pathways that regulate MTOC reorientation.